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(54) METHOD AND APPARATUS FOR RECEIVING INDICATION INFORMATION

(57) This application relates to an indication informa-
tion receiving method. A first terminal device receives
first indication information from a first network device,
and sends information about at least one HARQ process
of the first terminal device to the first network device
based on the first indication information, where the infor-

mation about the at least one HARQ process includes a
process number of a first HARQ process. The first termi-
nal device receives first data from the first network device
through the first HARQ process. This can improve relia-
bility during data transmission.



EP 4 191 916 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

TECHNICAL FIELD

[0001] This application relates to the field of commu-
nication technologies, and in particular, to an indication
information receiving method and an apparatus.

BACKGROUND

[0002] In industrial scenarios, service transmission re-
quires high reliability, and accordingly requires high reli-
ability for devices. Currently, a network A/B solution is
used in industrial scenarios. The main idea of the network
A/B solution is to deploy two sets of access network de-
vices, which are referred to as devices on network A/B.
When a device on network A is faulty, a device on network
B takes the place of the device on network A to continue
service transmission. However, two sets of communica-
tion frequencies need to be deployed on the network A/B,
causing a waste of scarce frequency resources. In addi-
tion, service switching between the two sets of devices
is time-consuming. After the device on network B takes
the place of the device on network A, because a second-
ary base station cannot learn of a previous scheduling
status of a primary base station, errors occur in HARQ
combination during data reception. This reduces reliabil-
ity during data transmission.

SUMMARY

[0003] Embodiments of this application provide an in-
dication information receiving method and an apparatus,
to improve reliability during data transmission.
[0004] According to a first aspect, a first indication in-
formation receiving method is provided. The method in-
cludes: A first terminal device receives first indication in-
formation from a first network device, and sends infor-
mation about at least one HARQ process of the first ter-
minal device to the first network device based on the first
indication information, where the information about the
at least one HARQ process includes a process number
of a first HARQ process. The first terminal device receives
first data from the first network device through the first
HARQ process.
[0005] The method may be performed by the first ter-
minal device. The first terminal device may be a commu-
nication device or a communication apparatus that can
support the communication device in implementing func-
tions required by the method, for example, a chip. For
example, the first terminal apparatus is user equipment,
a chip disposed in the user equipment for implementing
functions of the user equipment, or another component
for implementing functions of the user equipment.
[0006] In this embodiment of this application, the first
terminal device receives the first indication information
from the first network device, where the first indication
information indicates the first terminal device to send re-

lated information of HARQ processes to the first network
device, so that the first network device can learn of data
receiving and sending processes and statuses of the first
terminal device, and learn which HARQ processes of the
first terminal device are occupied. This avoids a case in
which a data combination error occurs when the first net-
work device performs data scheduling without knowing
usage of a HARQ process of the first terminal device.
The first terminal device sends HARQ information to the
first network device, thereby improving reliability of data
transmission between the first network device and the
first terminal device.
[0007] In an optional implementation, the at least one
HARQ process is an occupied HARQ process of the first
terminal device, an unoccupied HARQ process of the
first terminal device, or all HARQ processes of the first
terminal device.
[0008] When the at least one HARQ process is an oc-
cupied HARQ process of the first terminal device, the
first network device indicates, based on the first indication
information, the first terminal device to feed back related
information of the occupied HARQ process to the first
network device, so that the first network device learns of
usage of a HARQ of the first terminal device, and pref-
erentially uses an unoccupied HARQ process during data
scheduling, or performs data scheduling based on other
information and usage of a HARQ process. Optionally,
the at least one HARQ process may alternatively be an
unoccupied HARQ process or all HARQ processes of
the first terminal device. To be specific, the HARQ infor-
mation fed back by the terminal apparatus to the first
network device may alternatively be process information
of those unoccupied HARQ processes, or related infor-
mation of all the HARQ processes.
[0009] In an optional implementation, the information
about the at least one HARQ process further includes an
NDI corresponding to the first HARQ process.
[0010] The information about the HARQ process fed
back by the first terminal device to the first network device
may further include NDIs corresponding to some HARQ
processes, that is, new data indicators corresponding to
the HARQ processes. In this way, the first network device
may perform data scheduling comprehensively based on
occupation information of the HARQ process. For exam-
ple, the first network device may alternatively schedule,
by setting different NDI values, an occupied HARQ proc-
ess to the first terminal device for data transmission. The
first terminal device identifies different NDI values in two
data transmissions, and learns that data scheduled at
this time is newly transmitted data, to avoid confusion
and erroneous combination of different data packets.
Therefore, by feeding back the NDI value corresponding
to the HARQ process, utilization of the HARQ process
can be improved while reliability of data transmission is
ensured.
[0011] In an optional implementation, before the first
terminal device receives the first indication information
from the first network device, a second network device
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that communicates with the first terminal device is faulty.
[0012] For example, the first terminal device commu-
nicates with the second network device, and the second
network device performs data scheduling through sev-
eral HARQ processes of the first terminal device. The
second network device is faulty at a moment. After the
fault occurs, the first terminal device communicates with
the first network device. The first network device indi-
cates, based on the first indication information, the first
terminal device to feed back the information related to
the HARQ process to the first network device, and then
the first network device performs data scheduling for the
first terminal device based on the information fed back
by the first terminal device. This improves reliability of
system data transmission when a network device is
faulty.
[0013] According to a second aspect, an indication in-
formation sending method is provided. The method in-
cludes: A first network device sends first indication infor-
mation to a first terminal device, where the first indication
information indicates the first terminal device to send in-
formation about at least one HARQ process of the first
terminal device to the first network device. The first net-
work device receives the information about the at least
one HARQ process from the first terminal apparatus,
where the information about the at least one HARQ proc-
ess includes a process number of a first HARQ process.
The first network device sends first data to the first ter-
minal device through the first HARQ process.
[0014] The method may be performed by the first net-
work device. The first network device may be a commu-
nication device or a communication apparatus that can
support the communication device in implementing func-
tions required by the method, for example, a chip. For
example, the second network device is a network appa-
ratus, a chip disposed in a network device for implement-
ing functions of the network device, or another compo-
nent for implementing functions of the network device.
[0015] In an optional implementation, the at least one
HARQ process is an occupied HARQ process of the first
terminal device, an unoccupied HARQ process of the
first terminal device, or all HARQ processes of the first
terminal device.
[0016] In an optional implementation, the information
about the at least one HARQ process further includes an
NDI corresponding to the first HARQ process.
[0017] In an optional implementation, before the first
network device sends the first indication information, a
second network device is faulty, where the second net-
work device is a network device that communicates with
the first terminal device before the fault occurs.
[0018] To be specific, before the second network de-
vice is faulty, the second network device communicates
with the first terminal device. After the second network
device is faulty, the first network device communicates
with the first terminal device instead. It may be considered
that the second network device is a primary station, and
the first network device is a secondary station. When the

primary station is faulty, the secondary station takes the
place of the primary station to communicate with the first
terminal device. It may alternatively be understood that
the first network device and the second network device
work in primary/secondary mode, that is, regardless of
which one of the first network device and the second
network device is faulty, one of the network devices may
take the place of the other to communicate with the first
terminal device, and send the first indication information
to the first terminal device, to obtain usage of the HARQ
process of the first terminal device before the other device
is faulty, to facilitate scheduling for data sending and re-
ceiving of the first terminal device after the takeover.
When a network device connected to the first terminal
device is faulty, the other network device indicates the
first terminal device to feed back information related to
the HARQ process, to ensure service continuity and im-
prove reliability of data transmission.
[0019] For technical effects brought by the second as-
pect or the possible implementations, refer to the descrip-
tions of the technical effects brought by the first aspect
or the corresponding implementations.
[0020] According to a third aspect, a second indication
information receiving method is provided. The method
includes: A first terminal device receives second indica-
tion information from a first network device. The first ter-
minal device clears a buffer buffer of at least one HARQ
process of the first terminal device based on the second
indication information.
[0021] The method may be performed by the first ter-
minal device. The first terminal device may be a commu-
nication device or a communication apparatus that can
support the communication device in implementing func-
tions required by the method, for example, a chip. For
example, the first terminal apparatus is user equipment,
a chip disposed in the user equipment for implementing
functions of the user equipment, or another component
for implementing functions of the user equipment.
[0022] In this embodiment of this application, the first
terminal device receives the second indication informa-
tion from the first network device, where the second in-
dication information indicates the first terminal device to
clear the buffer of the at least one HARQ process. When
subsequently scheduling newly transmitted data, the first
network device may use the HARQ process with the buff-
er cleared. When receiving data, the first terminal device
may accordingly determine that the data is newly trans-
mitted data because the buffer of the HARQ process is
empty. This avoids erroneous combination of data
caused by transmitting new data by the first network de-
vice through an occupied HARQ process, improving re-
liability of data transmission.
[0023] In an optional implementation, the at least one
HARQ process is an occupied HARQ process of the first
terminal device, a HARQ process specified by the second
indication information, or all HARQ processes of the first
terminal device.
[0024] In an optional implementation, before the first
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terminal device receives the second indication informa-
tion from the first network device, a second network de-
vice that communicates with the first terminal device is
faulty.
[0025] According to a fourth aspect, a second indica-
tion information sending method is provided. The method
includes: A first network device sends second indication
information to a first terminal device, where the second
indication information indicates the first terminal device
to clear a buffer buffer of at least one HARQ process of
the first terminal device.
[0026] The method may be performed by the first net-
work device. The first network device may be a commu-
nication device or a communication apparatus that can
support the communication device in implementing func-
tions required by the method, for example, a chip. For
example, a second network device is a network appara-
tus, a chip disposed in the network device for implement-
ing functions of the network device, or another compo-
nent for implementing functions of the network device.
[0027] In an optional implementation, the at least one
HARQ process is an occupied HARQ process of the first
terminal device, a HARQ process specified by the second
indication information, or all HARQ processes of the first
terminal device.
[0028] In an optional implementation, before the first
terminal device receives the second indication informa-
tion from the first network device, the second network
device is faulty, where the second network device is a
network device that communicates with the first terminal
device before the fault occurs.
[0029] For technical effects brought by the fourth as-
pect or the possible implementations, refer to the descrip-
tion of the technical effects brought by the third aspect
or the corresponding implementations.
[0030] According to a fifth aspect, a communication
apparatus is provided. For example, the communication
apparatus is the first terminal device described above.
The first terminal device is configured to perform the
method in any one of the first aspect or the possible im-
plementations. Specifically, the first communication ap-
paratus may include modules configured to perform the
method according to any one of the first aspect or the
possible implementations. For example, the apparatus
includes a processing module, and optionally may further
include a transceiver module. For example, the trans-
ceiver module may include a sending module and a re-
ceiving module. The sending module and the receiving
module may be different functional modules, or may be
a same functional module implementing different func-
tions. For example, the first terminal device is a commu-
nication device, or is a chip or another component dis-
posed in the communication device. For example, the
communication device is a terminal device. For example,
the transceiver module may alternatively be implement-
ed by using a transceiver, and the processing module
may alternatively be implemented by using a processor
(or a processing circuit). Alternatively, the sending mod-

ule may be implemented by using a transmitter, and the
receiving module may be implemented by using a receiv-
er. The transmitter and the receiver may be different func-
tional modules, or may be a same functional module im-
plementing different functions. If the first terminal device
is the communication device, the transceiver is imple-
mented, for example, by using an antenna, a feeder, and
a codec in the communication device. Alternatively, if the
first communication apparatus is the chip disposed in the
communication device, the transceiver (or the transmitter
and the receiver) is, for example, a communication inter-
face in the chip. The communication interface is connect-
ed to a radio frequency transceiver component in the
communication device, to implement information receiv-
ing and sending by using the radio frequency transceiver
component. In a description process of the fifth aspect,
the processing module and the transceiver module are
used as an example for description.
[0031] The transceiver module is configured to receive
first indication information from a first network device.
The processing module is configured to send information
about at least one HARQ process of the first terminal
device to the first network device based on the first indi-
cation information, where the information about the at
least one HARQ process includes a process number of
a first HARQ process. The transceiver module is further
configured to receive first data from the first network de-
vice through the first HARQ process.
[0032] In an optional implementation, the at least one
HARQ process is an occupied HARQ process of the first
terminal device, an unoccupied HARQ process of the
first terminal device, or all HARQ processes of the first
terminal device.
[0033] In an optional implementation, the information
about the at least one HARQ process further includes an
NDI corresponding to the first HARQ process.
[0034] In an optional implementation, before the first
terminal device receives the first indication information
from the first network device, a second network device
that communicates with the first terminal device is faulty.
[0035] For technical effects brought by the fifth aspect
or the optional implementations, refer to descriptions of
the technical effects brought by the first aspect or the
corresponding implementations.
[0036] According to a sixth aspect, a communication
apparatus is provided. For example, the communication
apparatus is the first network device described above.
The first network device is configured to perform the
method in any one of the second aspect or the possible
implementations. Specifically, the first network device
may include modules configured to perform the method
according to any one of the second aspect or the possible
implementations. For example, the first network device
includes a processing module, and optionally may further
include a transceiver module. For example, the trans-
ceiver module may include a sending module and a re-
ceiving module. The sending module and the receiving
module may be different functional modules, or may be
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a same functional module implementing different func-
tions. For example, the first network device is a commu-
nication device, or is a chip or another component dis-
posed in the communication device. For example, the
first network device is a base station. For example, the
transceiver module may alternatively be implemented by
using a transceiver, and the processing module may al-
ternatively be implemented by using a processor (or a
processing circuit). Alternatively, the sending module
may be implemented by using a transmitter, and the re-
ceiving module may be implemented by using a receiver.
The transmitter and the receiver may be different func-
tional modules, or may be a same functional module im-
plementing different functions. If the first network device
is the communication device, the transceiver is imple-
mented, for example, by using an antenna, a feeder, and
a codec in the communication device. Alternatively, if the
first network device is the chip disposed in the commu-
nication device, the transceiver (or the transmitter and
the receiver) is, for example, a communication interface
in the chip. The communication interface is connected to
a radio frequency transceiver component in the commu-
nication device, to implement information receiving and
sending by using the radio frequency transceiver com-
ponent. In a description process of the sixth aspect, the
processing module and the transceiver module are used
as an example for description.
[0037] The transceiver module is configured to send
first indication information to a first terminal device, where
the first indication information indicates the first terminal
device to send information about at least one HARQ proc-
ess of the first terminal device to the first network device.
The transceiver module is further configured to receive
the information about the at least one HARQ process of
the first terminal apparatus, where the information about
the at least one HARQ process includes a process
number of a first HARQ process. The transceiver module
is further configured to send first data to the first terminal
device through the first HARQ process.
[0038] In an optional implementation, the at least one
HARQ process is an occupied HARQ process of the first
terminal device, an unoccupied HARQ process of the
first terminal device, or all HARQ processes of the first
terminal device.
[0039] In an optional implementation, the information
about the at least one HARQ process further includes an
NDI corresponding to the first HARQ process.
[0040] In an optional implementation, before the first
network device sends the first indication information, a
second network device is faulty, where the second net-
work device is a network device that communicates with
the first terminal device before the fault occurs.
[0041] For technical effects brought by the sixth aspect
or the optional implementations, refer to descriptions of
the technical effects brought by the second aspect or the
corresponding implementations.
[0042] According to a seventh aspect, a data receiving
method is provided. The method includes: A first terminal

device receives first downlink control information from a
first network device, where the first downlink control in-
formation is for scheduling first data. The first terminal
device determines, based on the first downlink control
information, that the first data is newly transmitted data.
The first terminal device receives the first data from the
first network device.
[0043] The first network device indicates, based on the
first downlink control information, that the data scheduled
by the first terminal device this time is newly transmitted
data. This avoids a packet loss caused when the first
terminal device erroneously combines the first data and
other data. For example, the other data may be data
stored in a buffer of a same HARQ process as the first
data.
[0044] In an optional implementation, the first downlink
control information includes third indication information
indicating that the first data scheduled based on the first
downlink control information is newly transmitted data.
Alternatively, the first terminal device determines, based
on a radio network temporary identifier RNTI using which
the first downlink control information is scrambled, that
the first data scheduled based on the first downlink con-
trol information is newly transmitted data.
[0045] In an optional implementation, before the first
terminal device receives the first downlink control infor-
mation from the first network device, a second network
device that communicates with the first terminal device
is faulty.
[0046] According to an eighth aspect, a data sending
method is provided. The method includes: A first network
device sends first downlink control information to a first
terminal device, where the first downlink control informa-
tion is for scheduling first data, and the first downlink con-
trol information further indicates that the first data is newly
transmitted data. The first network device sends the first
data to the first terminal device.
[0047] In an optional implementation, the first downlink
control information includes third indication information
indicating that the first data is newly transmitted data, or
a radio network temporary identifier RNTI using which
the first downlink control information is scrambled indi-
cates that the first data is newly transmitted data.
[0048] In an optional implementation, before the first
network device sends the first downlink control informa-
tion, a second network device is faulty, where the second
network device is a network device that communicates
with the first terminal device before the fault occurs.
[0049] According to a ninth aspect, a communication
apparatus (or referred to as a terminal apparatus) is pro-
vided. For example, the communication apparatus is the
first terminal device described above. The communica-
tion apparatus includes a processor (or a processing cir-
cuit) and a communication interface (or an interface cir-
cuit). The communication interface may be configured to
communicate with another apparatus or device. Option-
ally, the communication apparatus may further include a
memory, configured to store computer instructions. The
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processor and the memory are coupled to each other, to
implement the method according to the first aspect, the
third aspect, or the possible implementations. Alterna-
tively, the first terminal device may not include the mem-
ory, and the memory may be located outside the first
terminal device. The processor, the memory, and the
communication interface are coupled to each other, to
implement the method according to the first aspect, the
third aspect, or the possible implementations. For exam-
ple, when the processor executes the computer instruc-
tions stored in the memory, the first terminal device is
enabled to perform the method according to any one of
the first aspect, the third aspect, or the possible imple-
mentations. For example, the first terminal device is a
communication device, or is a chip or another component
disposed in the communication device.
[0050] If the first terminal device is the communication
device, the communication interface is implemented, for
example, by using a transceiver (or a transmitter and a
receiver) in the communication device, and the transceiv-
er is implemented, for example, by using an antenna, a
feeder, and a codec in the communication device. Alter-
natively, if the first terminal device is the chip disposed
in the communication device, the communication inter-
face is, for example, an input/output interface such as an
input/output pin in the chip. The communication interface
is connected to a radio frequency transceiver component
in the communication device, to implement information
receiving and sending by using the radio frequency trans-
ceiver component.
[0051] According to a tenth aspect, a communication
apparatus (or referred to as a network apparatus) is pro-
vided. For example, the communication apparatus is the
first network device described above. The communica-
tion apparatus includes a processor (or a processing cir-
cuit) and a communication interface (or an interface cir-
cuit). The communication interface may be configured to
communicate with another apparatus or device. Option-
ally, the communication apparatus may further include a
memory, configured to store computer instructions. The
processor and the memory are coupled to each other, to
implement the method according to the second aspect,
the fourth aspect, or the possible implementations. Alter-
natively, the first network device may not include the
memory, and the memory may be located outside the
first network device. The processor, the memory, and the
communication interface are coupled to each other, to
implement the method according to the second aspect,
the fourth aspect, or the possible implementations. For
example, when the processor executes the computer in-
structions stored in the memory, the first network device
is enabled to perform the method according to any one
of the second aspect, the fourth aspect, or the possible
implementations. For example, the first network device
is a communication device, or is a chip or another com-
ponent disposed in the communication device.
[0052] If the first network device is the communication
device, the communication interface is implemented, for

example, by using a transceiver (or a transmitter and a
receiver) in the communication device, and the transceiv-
er is implemented, for example, by using an antenna, a
feeder, and a codec in the communication device. Alter-
natively, if the first network device is the chip disposed
in the communication device, the communication inter-
face is, for example, an input/output interface such as an
input/output pin in the chip. The communication interface
is connected to a radio frequency transceiver component
in the communication device, to implement information
receiving and sending by using the radio frequency trans-
ceiver component.
[0053] According to an eleventh aspect, a first commu-
nication system is provided, including the communication
apparatus according to the fifth aspect and the commu-
nication apparatus according to the sixth aspect.
[0054] According to a twelfth aspect, a computer-read-
able storage medium is provided. The computer-reada-
ble storage medium is configured to store a computer
program. When the computer program is run on a com-
puter, the computer is enabled to perform the method
according to any one of the first aspect or the possible
implementations.
[0055] According to a thirteenth aspect, a computer-
readable storage medium is provided. The computer-
readable storage medium is configured to store a com-
puter program. When the computer program is run on a
computer, the computer is enabled to perform the method
according to any one of the second aspect or the possible
implementations.
[0056] According to a fourteenth aspect, a computer-
readable storage medium is provided. The computer-
readable storage medium is configured to store a com-
puter program. When the computer program is run on a
computer, the computer is enabled to perform the method
according to any one of the third aspect or the possible
implementations.
[0057] According to a fifteenth aspect, a computer-
readable storage medium is provided. The computer-
readable storage medium is configured to store a com-
puter program. When the computer program is run on a
computer, the computer is enabled to perform the method
according to any one of the fourth aspect or the possible
implementations.
[0058] According to a sixteenth aspect, a computer
program product including instructions is provided. The
computer program product is configured to store a com-
puter program. When the computer program is run on a
computer, the computer is enabled to perform the method
according to any one of the first aspect or the possible
implementations.
[0059] According to a seventeenth aspect, a computer
program product including instructions is provided. The
computer program product is configured to store a com-
puter program. When the computer program is run on a
computer, the computer is enabled to perform the method
according to any one of the second aspect or the possible
implementations.
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[0060] According to an eighteenth aspect, a computer
program product including instructions is provided. The
computer program product is configured to store a com-
puter program. When the computer program is run on a
computer, the computer is enabled to perform the method
according to any one of the third aspect or the possible
implementations.
[0061] According to a nineteenth aspect, a computer
program product including instructions is provided. The
computer program product is configured to store a com-
puter program. When the computer program is run on a
computer, the computer is enabled to perform the method
according to any one of the fourth aspect or the possible
implementations.
[0062] According to a twentieth aspect, a terminal ap-
paratus or a communication apparatus is provided, con-
figured to perform the method in the first aspect.
[0063] According to a twenty-first aspect, a network
device or a communication apparatus is provided, con-
figured to perform the method in the second aspect.
[0064] According to a twenty-second aspect, a termi-
nal device or a communication apparatus is provided,
configured to perform the method in the third aspect.
[0065] According to a twenty-third aspect, a network
device or a communication apparatus is provided, con-
figured to perform the method in the fourth aspect.
[0066] According to a twenty-fourth aspect, a chip is
provided. The chip includes a processor and a commu-
nication interface. The processor is configured to read
instructions to perform the method in the first aspect or
the method in the third aspect.
[0067] According to a twenty-fifth aspect, a chip is pro-
vided. The chip includes a processor and a communica-
tion interface. The processor is configured to read in-
structions to perform the method in the second aspect or
the method in the fourth aspect.

BRIEF DESCRIPTION OF DRAWINGS

[0068]

FIG. 1 is a schematic diagram of an application sce-
nario;
FIG. 2 is a schematic diagram of a structure of a
network A/B;
FIG. 3 is a schematic diagram of an application sce-
nario according to an embodiment of this application;
FIG. 4 is a schematic diagram of a data combination
process;
FIG. 5 is a flowchart of an indication information re-
ceiving method according to an embodiment of this
application;
FIG. 6 is a flowchart of another indication information
receiving method according to an embodiment of this
application;
FIG. 7 is a flowchart of still another indication infor-
mation receiving method according to an embodi-
ment of this application;

FIG. 8 is a schematic block diagram of a network
device according to an embodiment of this applica-
tion;
FIG. 9 is a schematic block diagram of a terminal
apparatus according to an embodiment of this appli-
cation;
FIG. 10 is a schematic block diagram of a commu-
nication apparatus according to an embodiment of
this application;
FIG. 11 is another schematic block diagram of a com-
munication apparatus according to an embodiment
of this application; and
FIG. 12 is still another schematic block diagram of a
communication apparatus according to an embodi-
ment of this application.

DESCRIPTION OF EMBODIMENTS

[0069] To make objectives, technical solutions, and
advantages of embodiments of this application clearer,
the following further describes embodiments of this ap-
plication in detail with reference to the accompanying
drawings.
[0070] The following describes some terms in embod-
iments of this application, to facilitate understanding of a
person skilled in the art.

(1) Terminal device: A terminal device includes a de-
vice that provides a voice and/or data connectivity
for a user. Specifically, the terminal device includes
a device that provides a voice for the user, includes
a device that provides data connectivity for the user,
or includes a device that provides a voice and data
connectivity for the user. For example, the terminal
device may include a handheld device having a wire-
less connection function or a processing device con-
nected to a wireless modem. The terminal device
may communicate with a core network through a ra-
dio access network (radio access network, RAN),
and exchange a voice or data with the RAN, or in-
teract a voice and data with the RAN. The terminal
device may be user equipment (user equipment,
UE), a wireless terminal device, a mobile terminal
device, a device-to-device (device-to-device, D2D)
terminal device, a vehicle-to-everything (vehicle-to-
everything, V2X) terminal device, a machine-to-ma-
chine/machine-type communications (machine-to-
machine/machine-type communications,
M2M/MTC) terminal device, an internet of things (in-
ternet of things, IoT) terminal device, a subscriber
unit (subscriber unit), a subscriber station (subscrib-
er station), a mobile station (mobile station), a remote
station (remote station), an access point (access
point, AP), a remote terminal (remote terminal), an
access terminal (access terminal), a user terminal
(user terminal), a user agent (user agent), a user
device (user device), or the like. For example, the
terminal device may be a mobile phone (or referred
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to as a "cellular" phone), a computer having a mobile
terminal device, or a portable, pocket-sized, hand-
held, or computer built-in mobile apparatus. For ex-
ample, the terminal device may be a device such as
a personal communications service (personal com-
munications service, PCS) phone, a cordless tele-
phone set, a session initiation protocol (session ini-
tiation protocol, SIP) phone, a wireless local loop
(wireless local loop, WLL) station, or a personal dig-
ital assistant (personal digital assistant, PDA). The
terminal device may alternatively be a limited device,
for example, a device with relatively low power con-
sumption, a device with a limited storage capability,
or a device with a limited computing capability. For
example, the terminal device includes an information
sensing device, for example, a barcode, radio fre-
quency identification (radio frequency identification,
RFID), a sensor, a global positioning system (global
positioning system, GPS), or a laser scanner.

[0071] By way of example, and not limitation, in em-
bodiments of this application, the terminal device may
alternatively be a wearable device. The wearable device
may also be referred to as a wearable intelligent device,
an intelligent wearable device, or the like, and is a general
term of wearable devices that are intelligently designed
and developed for daily wear by using a wearable tech-
nology, for example, glasses, gloves, watches, clothes,
and shoes. The wearable device is a portable device that
can be directly worn on the body or integrated into clothes
or an accessory of a user. The wearable device is not
only a hardware device, but also implements a powerful
function through software support, data exchange, and
cloud interaction. In a broad sense, wearable intelligent
devices include full-featured and large-sized devices that
can implement all or a part of functions without depending
on smartphones, for example, smart watches or smart
glasses, and include devices that dedicated to only one
type of application function and need to collaboratively
work with other devices such as smartphones, for exam-
ple, various smart bands, smart helmets, or smart jewelry
for monitoring physical signs.
[0072] If the various terminal devices described above
are located in a vehicle (for example, placed in the vehicle
or installed in the vehicle), the terminal devices may be
all considered as vehicle-mounted terminal devices. For
example, the vehicle-mounted terminal devices are also
referred to as on-board units (on-board unit, OBU).
[0073] In embodiments of this application, the terminal
device may further include a relay (relay). Alternatively,
it is understood that any device that can perform data
communication with a base station may be considered
as a terminal device.
[0074] In embodiments of this application, an appara-
tus configured to implement a function of the terminal
device may be a terminal device, or may be an apparatus,
for example, a chip system, that can support the terminal
device in implementing the function. The apparatus may

be installed in the terminal device. In embodiments of
this application, the chip system may include a chip, or
may include a chip and another discrete component. In
the technical solutions provided in embodiments of this
application, the technical solutions provided in embodi-
ments of this application are described by using an ex-
ample in which the apparatus configured to implement
the function of the terminal is the terminal device.
[0075] (2) Network device: A network device includes,
for example, an access network (access network, AN)
device such as a base station (for example, an access
point), and may be a device that is in an access network
and that communicates with a wireless terminal device
over an air interface through one or more cells. Alterna-
tively, the network device is, for example, a road side unit
(road side unit, RSU) in a vehicle-to-everything (vehicle-
to-everything, V2X) technology. The base station may
be configured to perform mutual conversion between a
received over-the-air frame and an IP packet, to serve
as a router between a terminal device and a remaining
part of the access network, where the remaining part of
the access network may include an IP network. The RSU
may be a fixed infrastructure entity supporting a V2X ap-
plication, and may exchange a message with another
entity supporting the V2X application. The network de-
vice may further coordinate attribute management of the
air interface. For example, the network device may in-
clude an evolved NodeB (NodeB, eNB, or e-NodeB,
evolved NodeB) in an LTE system or a long term evolu-
tion-advanced (long term evolution-advanced, LTE-A)
system, or may be a next generation NodeB (next gen-
eration NodeB, gNB) in a 5G NR system (also referred
to as an NR system), or may include a CU and a DU in
a cloud radio access network (cloud radio access net-
work, Cloud RAN) system. This is not limited in embod-
iments of this application.
[0076] The network device may further include a core
network device. The core network device includes, for
example, a mobility management entity (mobility man-
agement entity, MME) in a 4G system, or an access and
mobility management function (access and mobility man-
agement function, AMF) or a user plane function (user
plane function, UPF) in a 5G system.
[0077] In embodiments of this application, an appara-
tus configured to implement a function of the network
device may be a network device, or may be an apparatus,
for example, a chip system, that can support the network
device in implementing the function. The apparatus may
be installed in the network device. In the technical solu-
tions provided in embodiments of this application, the
technical solutions provided in embodiments of this ap-
plication are described by using an example in which the
apparatus configured to implement the function of the
network device is the network device.
[0078] (3) Terms "system" and "network" may be used
interchangeably in embodiments of this application. "At
least one" means one or more, and "a plurality of" means
two or more. The term "and/or" describes an association
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relationship for describing associated objects and repre-
sents that three relationships may exist. For example, A
and/or B may represent the following cases: Only A ex-
ists, both A and B exist, and only B exists, where A and
B may be singular or plural. The character "/" generally
indicates an "or" relationship between the associated ob-
jects. "At least one of the following items (pieces)" or a
similar expression thereof refers to any combination of
these items, including any combination of singular items
(pieces) or plural items (pieces). For example, at least
one item (piece) of a, b, and c may indicate: a, b, c, a
and b, a and c, b and c, or a, b, and c, where a, b, and c
may be singular or plural.
[0079] In addition, unless otherwise stated, in embod-
iments of this application, ordinal numbers such as "first"
and "second" are intended to distinguish between a plu-
rality of objects, but are not intended to limit sizes, con-
tent, orders, time sequences, priorities, importance, or
the like of the plurality of objects. For example, first indi-
cation information and second indication information are
merely intended to distinguish between different indica-
tion information, but do not indicate that the two pieces
of indication information are different in data amounts,
content, priorities, importance, or the like.
[0080] The foregoing describes some terms in embod-
iments of this application. The following describes tech-
nical features in embodiments of this application.
[0081] HARQ (Hybrid Automatic Repeat request, hy-
brid automatic repeat request) is a method for ensuring
data transmission reliability. After receiving data, a re-
ceiving end detects whether a received data packet is
erroneous. If no error is detected, the receiving end sends
a positive acknowledgment (ACK) to a transmitting end.
After receiving the ACK, the transmitting end sends a
next data packet. If the received data packet is erroneous,
the receiving end places the data packet in a buffer, and
sends a negative acknowledgment (NACK) to the trans-
mitting end. After receiving the NACK, the transmitting
end resends data the same as the data packet. Although
the data packets in the buffer cannot be correctly decod-
ed, the data packets still include useful information. By
using HARQ with soft combining (HARQ with soft com-
bining), the erroneously received data packets and sub-
sequent retransmitted data packets are combined to ob-
tain a data packet that is more reliable than a data packet
that is individually decoded (this is a "soft combining"
process). Then, the combined data packet is decoded.
If decoding still fails, a process of "requesting retrans-
mission, and then performing soft combination" is repeat-
ed.
[0082] Each piece of sent data occupies a HARQ proc-
ess number when HARQ is performed. Therefore, there
may be a plurality of parallel HARQ processes at the
same time, each with its own process number. When a
HARQ process is waiting for acknowledgement informa-
tion, the transmitting end may continue to send new data
by using another HARQ process. Different HARQ proc-
esses work independently of each other. Each HARQ

process processes only one TB (Transport Block, trans-
port block) in one TTI (transmission time interval, trans-
mission time interval). Each HARQ process requires an
independent HARQ buffer at the receiving end, to per-
form soft combination on received data.
[0083] There are the following concepts related to
HARQ.
[0084] HARQ process number: also referred to as a
HARQ process ID. The HARQ process number uniquely
specifies a HARQ process.
[0085] NDI: short for new data indicator. Each HARQ
process has an NDI value. 1 bit in the value indicates
whether scheduled data is newly transmitted or retrans-
mitted. If an NDI value of a same HARQ process changes
(NDI toggled), it indicates that current transmission is in-
itial transmission of a new TB; otherwise (NDI not tog-
gled), it indicates that current transmission is retransmis-
sion of a same TB.
[0086] RV: short for redundancy version. RV indicates
a redundancy version for current transmission, with a val-
ue range of 0 to 3.
[0087] When a HARQ technology is used for sending
a data packet, a specific HARQ process number is allo-
cated to the data packet. Correspondingly, a HARQ buff-
er is maintained at both the transmitting end and the re-
ceiving end for the process number. For the transmitting
end, maintaining the HARQ buffer is to reserve backup
for retransmission in the case of failure of current trans-
mission for a data packet. For the receiving end, main-
taining the HARQ buffer is to store a failed data packet
in the buffer after a receiving failure, and soft combined
with the failed data packet in the buffer when a same
data packet is received next time.
[0088] In the current technology, downlink transmis-
sion is used as an example. When receiving specific
scheduling, a first terminal device determines, based on
whether an NDI value in scheduling information sent by
a base station is toggled, whether current scheduling of
a process is for a newly transmitted packet or a retrans-
mitted packet. If the current scheduling is for a newly
transmitted packet, the first terminal device clears a
HARQ buffer corresponding to the process, and stores
the newly transmitted packet. If the current scheduling is
for a retransmitted packet, the retransmitted packet and
a data packet in the HARQ buffer are combined and then
decoded.
[0089] In addition, the technical feature in this applica-
tion relates to a structure of a network A/B. The following
briefly describes the structure of the network A/B with
reference to FIG. 2. In industrial scenarios, service trans-
mission requires high reliability, and accordingly requires
high reliability for devices. Once a device is faulty, service
transmission cannot be ensured. Currently, a network
A/B solution is used in industrial. As shown in FIG. 2, the
main idea of the network A/B solution is to deploy two
sets of access network devices, which are referred to as
devices on network A/B. When devices on network A are
faulty, devices on network B take the place of the devices
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on network A to continue service transmission.
[0090] Because two sets of communication frequen-
cies need to be deployed on the network A/B, causing a
waste of scarce frequency resources. In addition, service
switching between the two sets of devices is time-con-
suming and a large quantity of data packets are lost. This
cannot ensure service continuity. The present invention
provides a solution for fast switch between a primary sta-
tion and a secondary station. As shown in FIG. 3, when
a second network device, that is, a primary station works
normally, a first network device, that is, a secondary sta-
tion, does not communicate with a first terminal device.
When the secondary station detects that the primary sta-
tion is faulty, the secondary station immediately is ena-
bled to communicate with the first terminal device. Com-
pared with the structure of the network A/B shown in FIG.
2, a delay of base station switch can be reduced, and
service continuity can be improved. In a process in which
the primary station and secondary station alternate, for
a network device, the first terminal device is unaware of
switch between the first network device and the second
network device.
[0091] In a scenario in which the second network de-
vice is faulty, the first network device takes the place of
the second network device, and continues to schedule a
new data packet. However, because the first network de-
vice cannot learn of a previous scheduling status of the
second network device, new scheduling performed by
the first network device may be inconsistent with previous
scheduling performed by the second network device. In
this case, if the first terminal device still determines,
based on only whether an NDI value is toggled, whether
current scheduling is new transmission or retransmis-
sion, erroneous combination may occur. With reference
to FIG. 4, an example in which the second network device
is a primary station and the first network device is a sec-
ondary station is used for description below. In an actual
network architecture, the first network device is a primary
station and the second network device is a secondary
station, or the first network device and the second net-
work device work in primary/secondary mode. This is not
limited herein.
[0092] As shown in FIG. 4, before the primary station
(for example, the second network device) is faulty, the
primary station sends a data packet 2 to the first terminal
device (for example, the first terminal device) by using a
HARQ process 1, and an NDI is set to 1 to indicate that
current transmission is new transmission. After receiving
the data packet, the first terminal device reads the NDI
and determines that the transmission is new transmis-
sion, and stores the data packet into a buffer correspond-
ing to the HARQ process 1. If the data packet 2 is erro-
neously received, the data packet 2 waits for retransmis-
sion and combination in the buffer corresponding to the
HARQ process 1. It is assumed that the primary station
is faulty in this case, and the secondary station (for ex-
ample, the first network device) takes the place of the
primary station to communicate with the first terminal de-

vice. Because the secondary station does not know that
the HARQ process 1 has been used by the primary sta-
tion for transmission, the secondary station may also use
the HARQ process 1 to transmit a data packet 3, and set
the NDI to 1. In this case, after receiving this scheduling,
the first terminal device considers that the data packet 3
is retransmitted for the data packet 2, and therefore com-
bines and decodes the received data packet 3 and data
packet 2 in a HARQ buffer. Obviously, the combination
fails because the two data packets are different. Then,
the first terminal device feeds back a NACK, and the base
station retransmits the packet 3. The first terminal device
combines the newly received packet with the previously
packet that fails to be combined. As a result, the combi-
nation still fails. Although the communication link is nor-
mal, the first terminal device cannot successfully receive
the packet, resulting in packet loss.
[0093] In view of this, the technical solutions in embod-
iments of this application are provided. In embodiments
of this application, a technical solution is provided. When
a primary station is faulty, a secondary station exchanges
contexts with the primary station, or the secondary station
indicates a first terminal device to feed back usage of a
HARQ process, or the secondary station indicates the
first terminal device to clear a buffer of a related HARQ
process, or directly indicates that a specific scheduling
is new transmission, to learn of information about the
HARQ process of the first terminal device. This avoids
erroneous combination in the first terminal device, and
improves reliability of data transmission.
[0094] The technical solutions provided in embodi-
ments of this application may be applied to a 4th gener-
ation (the 4th generation, 4G) mobile communication
technology system, for example, an LTE system, or may
be applied to a 5G system, for example, an NR system,
or may be applied to a next-generation mobile commu-
nication system or another similar communication sys-
tem, provided that an entity in the communication system
has information to be sent, and another entity needs to
receive the information. This is not specifically limited. In
addition, an air interface communication process be-
tween the network device and the terminal device is used
as an example for description of embodiments of this
application. Actually, the technical solutions provided in
embodiments of this application may also be applied to
a sidelink (sidelink, SL) scenario, provided that one ter-
minal device can initiate paging to another terminal de-
vice. For example, the technical solutions provided in em-
bodiments of this application may be applied to device-
to-device (device-to-device, D2D) scenarios such as an
NR D2D scenario or an LTE D2D scenario, or may be
applied to vehicle-to-everything (vehicle-to-everything,
V2X) scenarios such as an NR V2X scenario or an LTE
V2X scenario. For example, the technical solutions may
be applied to the Internet of vehicles such as V2X, LTE-
V, or vehicle-to-vehicle (vehicle-to-vehicle, V2V), or may
be applied to fields such as intelligent driving or intelligent
connected vehicles.
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[0095] FIG. 1 shows an application scenario according
to an embodiment of this application. As shown in the
figure, a base station (Base station) and a first terminal
device 1 to a first terminal device 6 constitute a commu-
nication system. In the communication system, the first
terminal device 1 to the first terminal device 6 may send
uplink data to the base station, and the base station
needs to receive the uplink data sent by the first terminal
device 1 to the first terminal device 6 . In addition, the
first terminal device 4 to the first terminal device 6 may
also constitute a communication system. In the commu-
nication system, the BS may send downlink information
to the first terminal device 1, the first terminal device 2,
the first terminal device 5, and the like. The first terminal
device 5 may also send downlink information to the first
terminal device 4 and the first terminal device 6. The first
terminal device 4 and the first terminal device 6 may also
send uplink information to the base station via the first
terminal device 5.
[0096] In addition, the present invention is not only ap-
plied to a scenario in which one base station communi-
cates with a plurality of first terminal devices, but also
applied to a scenario in which a plurality of base stations
coordinate to perform data communication with a plurality
of first terminal devices. For example, the plurality of base
stations work in primary/secondary mode. After a primary
base station is faulty, a secondary base station is enabled
to communicate with the first terminal device.
[0097] The following describes methods provided in
embodiments of this application with reference to the ac-
companying drawings.
[0098] An embodiment of this application provides an
indication information receiving method. FIG. 5 is a flow-
chart of the method. In the following description process,
for a corresponding application scenario, refer to FIG. 3.
[0099] S500.1: A first network device exchanges con-
text information of a first terminal device with a second
network device.
[0100] The context information exchanged between
the first network device and the second network device
includes information about a HARQ process of the first
terminal device. For example, if the first network device
currently communicates with the first terminal device, and
the second network device does not communicate with
the first terminal device, the first network device sends
the context information of the first terminal device to the
second network device at a specific period, where the
context information may include HARQ information of the
first terminal device. In addition, a quantity of secondary
stations is not limited to one. For example, when com-
municating with a terminal apparatus, the first network
device may simultaneously exchange context informa-
tion with the second network device, a third network de-
vice, and another network device, where these network
devices are peers. In other words, these network devices
work in primary/secondary mode. In this way, when the
first network device is faulty, any one of the network de-
vices continues to communicate with the first terminal

device.
[0101] Exchanged information about HARQ process-
es may be information about all or some HARQ process-
es of the first terminal device. For details, refer to the
following manners.
[0102] Manner 1: Optionally, the first network device
exchanges the context information of the first terminal
device with the second network device, where the ex-
changed information is information about all the HARQ
processes of the first terminal device. For example, when
16 HARQ processes are allocated to one terminal appa-
ratus, the exchanged information is information about all
the 16 HARQ processes of the first terminal device. Spe-
cifically, the information about the HARQ process may
include at least one of the following: a process number
of the HARQ process, a HARQ process feedback type
(ACK/NACK) corresponding to the HARQ process, an
NDI value corresponding to the HARQ process, whether
a HARQ buffer corresponding to the HARQ process is
occupied, and the like. In this way, the first network device
can learn of in real time whether the primary station, that
is, the second network device, schedules the HARQ
process of the first terminal device, so that the first net-
work device can quickly take the place of the second
network device to communicate with the first terminal de-
vice when the second network device is faulty, and per-
form data scheduling for the first terminal device based
on the information about the HARQ process of the first
terminal device obtained from the exchanged context in-
formation. For example, when the exchanged context in-
formation includes the information about all the HARQ
processes of the first terminal device, the first network
device can learn of all data transmission processes in
advance. Therefore, the first network device may prefer-
entially select an unoccupied HARQ process for data
scheduling, to reduce complexity of data scheduling.
[0103] In a possible feedback form, an identifier of the
first terminal device is fed back. The identifier corre-
sponds to a plurality of process numbers. The process
numbers belong to the first terminal device correspond-
ing to the identifier, and each process number corre-
sponds to one NDI. The foregoing mapping relationship
may be fed back by using a tree structure, an information
element structure, or a table. In addition, in this embod-
iment, the HARQ information may be exchanged in a
similar manner for a plurality of terminal apparatuses, so
that the secondary station can properly communicate
with all the terminal apparatuses after takeover.
[0104] For unoccupied HARQ processes of the first ter-
minal device, the first network device may directly sched-
ule these HARQ processes to send data to the first ter-
minal device. For an occupied HARQ process of the first
terminal device, optionally, the second network device
or the first terminal device may send indication informa-
tion to the first network device, to indicate a data packet
corresponding to the occupied process. After the sec-
ondary station, that is, the first network device, receives
information about the HARQ process, the first terminal
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device determines whether the secondary station stores
the data packet of the HARQ process. If the secondary
station stores the data packet, the secondary station (the
first network device) sends the data packet to the first
terminal device again. If the secondary station does not
store the data packet stored in the occupied HARQ proc-
ess, the secondary station may schedule a new data
packet based on an NDI value of the process. For exam-
ple, the NDI value of the occupied HARQ process is 1.
When the first network device uses the HARQ process
to schedule other newly transmitted data, the NDI value
of the HARQ process is set to 0. After the first terminal
device receives the data, although the HARQ buffer is
occupied, the first terminal device may still determine,
based on a current NDI value different from a previous
NDI value, that the data transmitted this time is newly
transmitted data, avoiding erroneous combination of the
data transmitted this time with other data. In this manner,
after the faulty primary station is taken the place by the
secondary station, the secondary station may still send
the data by using the occupied HARQ process, and the
first terminal device can determine that the data is newly
transmitted data. This improves resource utilization in a
data transmission process and effectively ensures trans-
mission reliability.
[0105] Manner 2: Optionally, the first network device
exchanges the context information of the first terminal
device with the second network device, where the ex-
changed information is information about an occupied
HARQ process of the HARQ processes of the first termi-
nal device. The occupied HARQ process means that data
is stored in a buffer corresponding to the HARQ process
or that a buffer corresponding to the HARQ process is
occupied by data. A total quantity of HARQ processes of
the first terminal device is definite. Therefore, after the
first terminal device feeds back the occupied HARQ proc-
ess, the first network device may determine which HARQ
processes are unoccupied.
[0106] Manner 3: Optionally, the first network device
exchanges the context information of the first terminal
device with the second network device, where the ex-
changed information is information about an unoccupied
HARQ process of the HARQ processes of the first termi-
nal device. After obtaining the information about the un-
occupied HARQ process, the first network device may
determine which HARQ processes are occupied.
[0107] S500.2: The second network device is faulty.
[0108] The second network device communicates with
the first terminal device before the second network device
is faulty. After the second network device is faulty, the
first network apparatus serving as a secondary station
of the second network device takes the place of the sec-
ond network device to communicate with the first terminal
device. Optionally, the first network device and the first
network device work in primary/secondary mode, and
there may be more than one secondary station.
[0109] S500.1 and S500.2 are optional, that is, S501,
S502, and S503 are not prerequisites for S500.1 and

S500.2. In addition, S500.1 and S500.2 may form an in-
dependent embodiment. To be specific, the first network
device and the second network device exchange the in-
formation about the HARQ process of the first terminal
device in real time, so that the secondary station serving
as the first network device can learn of in real time usage
of the HARQ process of the first terminal device for the
primary station. When the second network device is
faulty, after the first network device takes the place of the
second network device, the first network device can
quickly and accurately schedule data because the first
network device fully understands the usage of the HARQ
process. This reduces a delay of switch between the pri-
mary station and secondary station, and effectively im-
proves reliability of data scheduling.
[0110] S501: The first network device sends first indi-
cation information to the first terminal device, and the first
terminal device receives the first indication information
from the first network device. The first indication informa-
tion indicates the first terminal device to send information
about at least one HARQ process of the first terminal
device to the first network device.
[0111] After taking the place of the second network de-
vice, the first network device sends the first indication
information to the first terminal device, where the first
indication information indicates the first terminal device
to feed back the information about the HARQ process of
the first terminal device to the first network device. Spe-
cifically, the first terminal device feeds back some or all
of HARQ processes of the first terminal device to the first
network device as required. For specific feedback man-
ners, refer to Manner 1, Manner 2, and Manner 3 in
S500.1, which are respectively specific to feeding back
information about all HARQ processes, feeding back in-
formation about an occupied HARQ process, and feeding
back information about an unoccupied HARQ process.
[0112] Specifically, the information about the HARQ
process may include at least one of the following: a proc-
ess number of the HARQ process, a HARQ process feed-
back type (ACK/NACK) corresponding to the HARQ
process, an NDI value corresponding to the HARQ proc-
ess, whether a HARQ buffer corresponding to the HARQ
process is occupied, and the like.
[0113] When the feedback manner is Manner 1 or Man-
ner 2, optionally, for an occupied HARQ process, a proc-
ess number of the HARQ process and an NDI value cor-
responding to the HARQ process may be fed back. The
first network device may determine unoccupied HARQ
processes based on the information about the unoccu-
pied HARQ process fed back by the first terminal device
or directly based on a total quantity of HARQ processes
of the first terminal device. The first network device may
directly schedule an unoccupied HARQ process to send
data to the first terminal device. For the occupied HARQ
process, the first network device may perform NDI ne-
gation during scheduling. For example, a HARQ process
#2 is an occupied HARQ process, and currently, an NDI
corresponding to the HARQ process #2 is 0. When the
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first network device needs to schedule the HARQ proc-
ess #2, the NDI may be negated, that is, NDI = 1. In this
case, when receiving data sent by using the HARQ proc-
ess #2, the first terminal device determines that the data
is newly transmitted data.
[0114] S502: The first terminal device sends the infor-
mation about the at least one HARQ process of the first
terminal device to the first network device based on the
first indication information, where the information about
the at least one HARQ process includes a process
number of a first HARQ process.
[0115] As described in S501, the at least one HARQ
process may be all HARQ processes of the first terminal
device, or the occupied HARQ process of the first termi-
nal device, or the unoccupied HARQ process of the first
terminal device.
[0116] The at least one HARQ process includes the
process number of the first HARQ process. Optionally,
the first network device selects the first HARQ process
from the HARQ processes fed back by the first terminal
device for data scheduling. For example, if the first HARQ
process is unoccupied, the first network device may di-
rectly schedule, without performing other determining,
the first HARQ process to send data. If the first HARQ
process is occupied, the first network device may perform
data scheduling based on an NDI of the first HARQ proc-
ess, for example, perform NDI negation. If the first net-
work device stores a data packet that fails to be trans-
mitted previously in the process, the first network device
may retransmit the data through the first HARQ process.
In this case, NDI negation does not need to be performed.
[0117] Optionally, a quantity of first HARQ processes
is not limited to one. To be specific, the first network de-
vice may determine scheduling of new data for the first
terminal device based on usage of a plurality of HARQ
processes.
[0118] Optionally, the first terminal device may feed
back the information about the at least one HARQ proc-
ess to a base station through a physical uplink control
channel PUCCH (Physical Uplink Control Channel) or a
physical uplink shared channel PUSCH (Physical Uplink
Shared Channel), for example, a MAC CE (MAC Control
Element, MAC control element).
[0119] S503: The first network device sends first data
to the first terminal device through the first HARQ proc-
ess, and the first terminal device receives the first data
from the first network device through the first HARQ proc-
ess.
[0120] The first terminal device receives the first data
from the first network device through the first HARQ proc-
ess. When the first HARQ process is unoccupied, the
first terminal device may determine that the first data is
newly transmitted data.
[0121] When the first HARQ process is occupied, the
first terminal device further performs determining based
on the NDI. If a current NDI of the first HARQ process is
different from a previous NDI, the first terminal device
determines that the first data is newly transmitted data.

[0122] Optionally, if the current NDI of the first HARQ
process is the same as the previous NDI, that is, the first
network device has buffered a data packet in a buffer of
the first HARQ process, the first terminal device deter-
mines that current transmission is retransmission, and
soft combines the first data with the data in the buffer of
the HARQ process.
[0123] FIG. 6 is a schematic flowchart according to an-
other embodiment of this application.
[0124] Optionally, steps S500.1 and S500.2 may be
performed before S601. This is not limited herein.
[0125] S601: A first network device sends second in-
dication information to a first terminal device, and the first
terminal device receives the second indication informa-
tion from the first network device. The second indication
information indicates the first terminal device to clear a
buffer buffer of at least one HARQ process of the first
terminal device.
[0126] S602: The first terminal device clears the buffer
buffer of the at least one HARQ process of the first ter-
minal device based on the second indication information.
[0127] The at least one HARQ process is an occupied
HARQ process of the first terminal device, a HARQ proc-
ess specified by the second indication information, or all
HARQ processes of the first terminal device.
[0128] When the second indication information indi-
cates the first terminal device to clear the specified HARQ
process, the second indication information includes a
process number of the HARQ process that needs to be
cleared. For example, the second indication information
indicates the first terminal device to clear buffers of a
HARQ process #1, a HARQ process #2, a HARQ process
#4, and a HARQ process #7. After the first terminal device
clears the buffers, the first network device may directly
schedule the HARQ process for transmission of new da-
ta. Certainly, the first network device may further sched-
ule another HARQ process for data transmission, for ex-
ample, an unoccupied HARQ process.
[0129] The first network device indicates, based on the
second indication information, the first terminal device to
clear buffers of all/occupied HARQ processes or HARQ
processes indicated by the second indication informa-
tion. When a primary station is faulty, a secondary station
takes the place of the primary station and uses a corre-
sponding HARQ process to send new data to the first
terminal device. Because a buffer corresponding to the
related process is cleared, when receiving data, the first
terminal device may determine that the data is newly
transmitted data, avoiding erroneous combination of the
data and other data.
[0130] FIG. 7 is a schematic flowchart according to still
another embodiment of this application.
[0131] Optionally, steps S500.1 and S500.2 may be
performed before S701. This is not limited herein.
[0132] S701: A first network device sends first downlink
control information to a first terminal device, and the first
terminal device receives the first downlink control infor-
mation from the first network device, where the first down-
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link control information is for scheduling first data.
[0133] S702: The first terminal device determines,
based on the first downlink control information, that the
first data is newly transmitted data.
[0134] There are a plurality of manners in which the
first terminal device determines that the first data is newly
transmitted data.
[0135] Manner A: The first downlink control information
includes third indication information indicating that the
first data is newly transmitted data. After receiving the
first downlink control information, the first terminal device
determines, based on the third indication information in
the first downlink control information, that currently
scheduled data is newly transmitted data. In this case,
the first terminal device skips determining of an NDI in
the HARQ process, may directly determine, based on
the third indication information, that currently scheduled
data is newly transmitted data, and clear a buffer of a
corresponding HARQ process. This avoids combination
of the newly transmitted data and an original data packet.
Optionally, whether the first downlink control information
includes the third indication information may be indicated
by another indication information. If the first downlink con-
trol information does not include the third indication in-
formation, whether the data is newly transmitted data or
retransmitted data is still determined based on an NDI.
[0136] Manner B: The first terminal device determines,
based on a radio network temporary identifier RNTI using
which the first downlink control information is scrambled,
that the first data is newly transmitted data. Optionally,
the first terminal device may determine, based on an RN-
TI using which a physical downlink control channel PD-
CCH (Physical Downlink Control Channel) is scrambled,
that the first data is newly transmitted data. The first net-
work device may select a specific RNTI to indicate that
data scheduled by DCI or the PDCCH is newly transmit-
ted data. Specifically, the network device may agree in
advance with the terminal device on which RNTIs are
used to scramble the DCI/PDCCH for scheduling newly
transmitted data, and which RNTIs are not used to spe-
cially indicate new transmission of data, or a relationship
table between a value of an RNTI and new transmission
may be pre-defined in a protocol, pre-stored in the ter-
minal device, or pre-configured by the network device.
After receiving the DCI/PDCCH and using a correspond-
ing RNTI for successful descrambling, the terminal de-
vice may determine whether the DCI is DCI indicating
new transmission of data. If the DCI is not DCI indicating
new transmission of data, the terminal device further per-
forms determining based on a case whether the NDI is
toggled.
[0137] Manner C: A new search space or a new DCI
format is used for determining. For example, if a PDCCH
or DCI is detected in a search space different from a
search space in which conventional DCI is located, the
transmission is considered as new transmission. If DCI
in a format different from the conventional DCI is detect-
ed, the transmission is considered as new transmission.

[0138] S703: The first network device sends the first
data to the first terminal device, and the first terminal
device receives the first data from the first network de-
vice.
[0139] Optionally, a sequence relationship between
S702 and S703 is not limited, and S702 and S703 may
be performed synchronously.
[0140] Optionally, the first network device may help the
first terminal device in another manner to determine that
data is newly transmitted data.
[0141] The network device may set a timer for each
HARQ process of the first terminal device or set a same
timer for all HARQ processes of the first terminal device.
A value of the timer is configured by a base station or
specified in a protocol. For example, the value of the timer
is set to T1. Values of the timer corresponding to different
HARQ processes may be the same or different. A func-
tion of the timer is to indicate the first terminal device to
clear a HARQ buffer corresponding to a HARQ process
after a specific time, to avoid low efficiency caused by
long-time occupation of the HARQ process due to a data
transmission error. In a case in which a timer is set for
each HARQ process, when receiving data scheduled by
using the process, the first terminal device starts or re-
starts a corresponding timer. After the timer expires, the
first terminal device clears a corresponding HARQ buffer,
indicating that the first terminal device cannot correctly
receive the data within a time T1, and therefore gives up
receiving the data. In a case in which a same timer is set
for all HARQ processes, start and restart of the timer are
not subject to scheduling (or the timer may not be used).
Starting from a specified moment (where the moment is
specified by the network device, or the moment is deter-
mined based on a received configured moment), all
HARQ buffers of a terminal apparatus are cleared at a
fixed interval.
[0142] In this way, when a primary station is faulty, and
a secondary station takes the place of the primary station
and uses a HARQ process to perform scheduling for new
transmission, a corresponding timer may have expired,
and therefore no erroneous combination occurs. Option-
ally, after the secondary station takes the place of the
primary station, the secondary station may wait for a pe-
riod of time, for example, T2, to ensure that a to-be-used
HARQ buffer has been cleared, and then schedule newly
transmitted data.
[0143] When the primary station is faulty, and the sec-
ondary station takes the place of the primary station, and
when the secondary station schedules newly transmitted
data to the first terminal device, the secondary station
continuously sends a same data packet twice by using
a same process number, and sets NDIs in the two times
of sending to be different. In this way, because an NDI
value used in the 2nd sending is different from an NDI
value used in the 1st sending, the 2nd sending is deter-
mined as new transmission, and whether combination is
successful in the 1st sending does not affect receiving
of the data packet in the 2nd sending. For example, after
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the takeover, the first network device sends a data packet
1 to the first terminal device, where the data packet 1 is
newly transmitted data. The first network device may
send the data packet 1 to the first terminal device by
using a HARQ process #2. In the 1st sending, NDI = 0,
and in the 2nd sending, NDI = 1; or vice versa. The first
terminal device receives two pieces of data sent by the
same HARQ process #2, and can determine, based on
two different NDIs, that the data transmitted in the second
time is newly transmitted data. Therefore, the data trans-
mitted in the second time is not erroneously combined
with other data.
[0144] Indication information sent by the base station
in the foregoing step, for example, the first indication in-
formation, the second indication information, and the
third indication information, may be a MAC CE, DCI, RRC
signaling, a PDCP control PDU, or an RLC control PDU.
A specific type of the indication information is not limited.
[0145] The following describes apparatuses for imple-
menting the foregoing methods in embodiments of this
application with reference to the accompanying draw-
ings. Therefore, all the foregoing content may be used
in the following embodiments. Repeated content is not
described again.
[0146] FIG. 8 is a schematic block diagram of a com-
munication apparatus 800 according to an embodiment
of this application. For example, the communication ap-
paratus 800 is a first network device 800. For example,
the first network device 800 is the first network device in
any one of the embodiments shown in FIG. 5 to FIG. 7.
[0147] The first network device 800 includes a process-
ing module 810 and a transceiver module 820. For ex-
ample, the first network device 800 may be a base station,
a chip used in the base station, or another combined
device or a component that has functions of the core
network device. When the first network device 800 is the
core network device, the transceiver module 820 may be
a transceiver. The transceiver may include an antenna,
a radio frequency circuit, and the like. The processing
module 810 may be a processor (or a processing circuit),
for example, a baseband processor. The baseband proc-
essor may include one or more central processing units
(central processing unit, CPU). When the first network
device 800 is the component having the functions of the
core network device, the transceiver module 820 may be
a radio frequency unit, and the processing module 810
may be a processor (or a processing circuit), for example,
a baseband processor. When the first network device
800 is a chip system, the transceiver module 820 may
be an input/output interface of a chip (for example, a
baseband chip), and the processing module 810 may be
a processor (or a processing circuit) of the chip system,
and may include one or more central processing units. It
should be understood that the processing module 810 in
this embodiment of this application may be implemented
by a processor or a processor-related circuit component
(or a processing circuit), and the transceiver module 820
may be implemented by a transceiver or a transceiver-

related circuit component.
[0148] For example, the processing module 810 may
be configured to perform all operations performed by the
first network device in the embodiment shown in FIG. 5
except sending and receiving operations, and/or config-
ured to support another process of the technology de-
scribed in this specification. The transceiver module 820
may be configured to perform all sending and receiving
operations performed by the first network device in the
embodiment shown in FIG. 5, for example, S501 and
S502, and/or configured to support another process of
the technology described in this specification.
[0149] In another example, the processing module 810
may be configured to perform all operations performed
by the first network device in the embodiment shown in
FIG. 6 except sending and receiving operations, and/or
configured to support another process of the technology
described in this specification. The transceiver module
820 may be configured to perform all sending and receiv-
ing operations performed by the first network device in
the embodiment shown in FIG. 6, for example, S601,
and/or configured to support another process of the tech-
nology described in this specification.
[0150] In still another example, the processing module
810 may be configured to perform all operations per-
formed by the first network device in the embodiment
shown in FIG. 7 except sending and receiving operations,
and/or configured to support another process of the tech-
nology described in this specification. The transceiver
module 820 may be configured to perform all sending
and receiving operations performed by the first network
device in the embodiment shown in FIG. 7, for example,
S701 and S703, and/or configured to support another
process of the technology described in this specification.
[0151] In addition, the transceiver module 820 may be
a functional module. The functional module can imple-
ment both a sending operation and a receiving operation.
For example, the transceiver module 820 may be con-
figured to perform all sending operations and all receiving
operations performed by the first network device in any
one of the embodiments shown in FIG. 5 to FIG. 7. For
example, when a sending operation is performed, it may
be considered that the transceiver module 820 is a send-
ing module, while when a receiving operation is per-
formed, it may be considered that the transceiver module
820 is a receiving module. Alternatively, the transceiver
module 820 may be two functional modules. The trans-
ceiver module 820 may be considered as a general term
of the two functional modules. The two functional mod-
ules include a sending module and a receiving module.
The sending module is configured to implement a send-
ing operation. For example, the sending module may be
configured to perform all sending operations performed
by the first network device in any one of the embodiments
shown in FIG. 5 to FIG. 7. The receiving module is con-
figured to implement a receiving operation. For example,
the receiving module may be configured to perform all
receiving operations performed by the first network de-
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vice in any one of the embodiments shown in FIG. 5 to
FIG. 7.
[0152] The transceiver module 820 is configured to
send first indication information to a first terminal device,
where the first indication information indicates the first
terminal device to send information about at least one
HARQ process of the first terminal device to the first net-
work device; and is further configured to receive the in-
formation about the at least one HARQ process from the
first terminal apparatus, where the information about the
at least one HARQ process includes a process number
of a first HARQ process; and send first data to the first
terminal device through the first HARQ process.
[0153] In an optional implementation, the at least one
HARQ process is an occupied HARQ process of the first
terminal device, an unoccupied HARQ process of the
first terminal device, or all HARQ processes of the first
terminal device.
[0154] In an optional implementation, the information
about the at least one HARQ process further includes an
NDI corresponding to the first HARQ process.
[0155] In an optional implementation, before the first
network device sends the first indication information, a
second network device is faulty, where the second net-
work device is a network device that communicates with
the first terminal device before the fault occurs.
[0156] Alternatively, the transceiver module 820 is
configured to send second indication information to a first
terminal device, where the second indication information
indicates the first terminal device to clear a buffer buffer
of at least one HARQ process of the first terminal device.
[0157] In an optional implementation, the at least one
HARQ process is an occupied HARQ process of the first
terminal device, a HARQ process specified by the second
indication information, or all HARQ processes of the first
terminal device.
[0158] In an optional implementation, before the first
terminal device receives the second indication informa-
tion from a first network device, a second network device
is faulty, where the second network device is a network
device that communicates with the first terminal device
before the fault occurs.
[0159] Alternatively, the transceiver module 820 is
configured to send first downlink control information to a
first terminal device, where the first downlink control in-
formation is for scheduling first data, and the first down-
link control information further indicates that the first data
is newly transmitted data; and is further configured to
send the first data to the first terminal device.
[0160] In an optional implementation, the first downlink
control information includes third indication information
indicating that the first data is newly transmitted data, or
a radio network temporary identifier RNTI using which
the first downlink control information is scrambled indi-
cates that the first data is newly transmitted data.
[0161] In an optional implementation, before the first
network device sends the first downlink control informa-
tion, a second network device is faulty, where the second

network device is a network device that communicates
with the first terminal device before the fault occurs.
[0162] For other functions that can be implemented by
the first network device 800, refer to the related descrip-
tions of any one of embodiments shown in FIG. 5 to FIG.
7. Details are not described again.
[0163] FIG. 9 is a schematic block diagram of a com-
munication apparatus 900 according to an embodiment
of this application. For example, the communication ap-
paratus 900 is a first terminal device 900. For example,
the first terminal device 900 is, for example, the first ter-
minal device in any one of the embodiments shown in
FIG. 5 to FIG. 7.
[0164] The first terminal device 900 includes a
processing module 910. Optionally, the first terminal de-
vice 900 may further include a transceiver module 920.
For example, the first terminal device 900 may be an
access network device, or may be a chip used in a ter-
minal device or another combined device or component
that has functions of the terminal device. When the first
terminal device 900 is the terminal device, the transceiver
module 920 may be a transceiver, where the transceiver
may include an antenna, a radio frequency circuit, and
the like. The processing module 910 may be a processor
(or a processing circuit), for example, a baseband proc-
essor, where the baseband processor may include one
or more CPUs. When the first terminal device 900 is the
component having the functions of the terminal device,
the transceiver module 920 may be a radio frequency
unit, and the processing module 910 may be a processor
(or a processing circuit), for example, a baseband proc-
essor. When the terminal device 900 is a chip system,
the transceiver module 920 may be an input/output in-
terface of a chip (for example, a baseband chip), and the
processing module 910 may be a processor (or a
processing circuit) of the chip system, and may include
one or more central processing units. It should be under-
stood that the processing module 910 in this embodiment
of this application may be implemented by a processor
or a processor-related circuit component (or referred to
as a processing circuit), and the transceiver module 920
may be implemented by a transceiver or a transceiver-
related circuit component.
[0165] For example, the processing module 910 may
be configured to perform all operations performed by the
first terminal device in the embodiment shown in FIG. 5
except sending and receiving operations, and/or config-
ured to support another process of the technology de-
scribed in this specification. The transceiver module 920
may be configured to perform all sending and receiving
operations performed by the first terminal device in the
embodiment shown in FIG. 5, for example, S501, S502,
and S503, and/or configured to support another process
of the technology described in this specification.
[0166] In another example, the processing module 910
may be configured to perform all operations performed
by the first terminal device in the embodiment shown in
FIG. 6 except sending and receiving operations, for ex-
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ample, S602, and/or configured to support another proc-
ess of the technology described in this specification. The
transceiver module 920 may be configured to perform all
sending and receiving operations performed by the first
terminal device in the embodiment shown in FIG. 6, for
example, S601, and/or configured to support another
process of the technology described in this specification.
[0167] In still another example, the processing module
910 may be configured to perform all operations per-
formed by the first terminal device in the embodiment
shown in FIG. 7 except sending and receiving operations,
for example, S702, and/or configured to support another
process of the technology described in this specification.
The transceiver module 920 may be configured to per-
form all sending and receiving operations performed by
the first terminal device in the embodiment shown in FIG.
7, for example, S701 and S703, and/or configured to sup-
port another process of the technology described in this
specification.
[0168] In addition, for an implementation of the trans-
ceiver module 920, refer to the descriptions of the imple-
mentation of the transceiver module 820.
[0169] The transceiver module 920 is configured to re-
ceive first indication information from a first network de-
vice.
[0170] The processing module 910 is configured to
send information about at least one HARQ process of
the first terminal device to the first network device based
on the first indication information, where the information
about the at least one HARQ process includes a process
number of a first HARQ process.
[0171] The transceiver module 920 is further config-
ured to receive first data from the first network device
through the first HARQ process.
[0172] In an optional implementation, the at least one
HARQ process is an occupied HARQ process of the first
terminal device, an unoccupied HARQ process of the
first terminal device, or all HARQ processes of the first
terminal device.
[0173] In an optional implementation, the information
about the at least one HARQ process further includes an
NDI corresponding to the first HARQ process.
[0174] In an optional implementation, before the first
terminal device receives the first indication information
from the first network device, a second network device
that communicates with the first terminal device is faulty.
[0175] Alternatively, the transceiver module 920 is
configured to receive second indication information from
a first network device.
[0176] The processing module 910 is configured to
clear a buffer buffer of at least one HARQ process of the
first terminal device based on the second indication in-
formation.
[0177] In an optional implementation, the at least one
HARQ process is an occupied HARQ process of the first
terminal device, an unoccupied HARQ process of the
first terminal device, or all HARQ processes of the first
terminal device.

[0178] In an optional implementation, before the first
terminal device receives the second indication informa-
tion from the first network device, a second network de-
vice that communicates with the first terminal device is
faulty.
[0179] For other functions that can be implemented by
the first terminal device 900, refer to the related descrip-
tions in the embodiments shown in FIG. 5 to FIG. 7. De-
tails are not described again.
[0180] When the communication apparatus is a termi-
nal device, FIG. 10 is a simplified schematic diagram of
a structure of a terminal device. For ease of understand-
ing and convenience of figure illustration, an example in
which the terminal device is a mobile phone is used in
FIG. 10. As shown in FIG. 10, the terminal device includes
a processor a memory, a radio frequency circuit, an an-
tenna, and an input/output apparatus. The processor is
mainly configured to process a communication protocol
and communication data, control the terminal device, ex-
ecute a software program, process data of the software
program, and the like. The memory is configured to store
the software program and the data. The radio frequency
circuit is mainly configured to perform conversion be-
tween a baseband signal and a radio frequency signal
and process the radio frequency signal. The antenna is
mainly configured to send and receive a radio frequency
signal in a form of an electromagnetic wave. The in-
put/output apparatus, for example, a touchscreen, a dis-
play, or a keyboard, is mainly configured to receive data
input by a user, and output data to the user. It should be
noted that some types of terminal devices may have no
input/output apparatus.
[0181] When data needs to be sent, the processor per-
forms baseband processing on the to-be-sent data, and
then outputs a baseband signal to the radio frequency
circuit. After performing radio frequency processing on
the baseband signal, the radio frequency circuit sends a
radio frequency signal in a form of an electromagnetic
wave to the outside through the antenna. When data is
sent to the terminal device, the radio frequency circuit
receives the radio frequency signal through the antenna,
converts the radio frequency signal into the baseband
signal, and outputs the baseband signal to the processor.
The processor converts the baseband signal into data
and processes the data. For ease of description, FIG. 10
shows only one memory and one processor. An actual
terminal device product may include one or more proc-
essors and one or more memories. The memory may
also be referred to as a storage medium, a storage de-
vice, or the like. The memory may be deployed independ-
ent of the processor, or may be integrated with the proc-
essor. This is not limited in embodiments of this applica-
tion.
[0182] In this embodiment of this application, the an-
tenna and the radio frequency circuit that have receiving
and sending functions may be considered as a transceiv-
er unit of the terminal device (where the transceiver unit
may be one functional unit, and the functional unit can
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implement a sending function and a receiving function;
or the transceiver unit may include two functional units:
a receiving unit that can implement a receiving function
and a sending unit that can implement a sending func-
tion), and the processor that has a processing function
may be considered as a processing unit of the terminal
device. As shown in FIG. 10, the terminal device includes
a transceiver unit 1010 and a processing unit 1020. The
transceiver unit may also be referred to as a transceiver,
a transceiver machine, a transceiver apparatus, or the
like. The processing unit may also be referred to as a
processor, a processing board, a processing module, a
processing apparatus, or the like. Optionally, a compo-
nent configured to implement a receiving function in the
transceiver unit 1010 may be considered as a receiving
unit, and a component configured to implement a sending
function in the transceiver unit 1010 may be considered
as a sending unit. That is, the transceiver unit 1010 in-
cludes the receiving unit and the sending unit. The trans-
ceiver unit may sometimes be referred to as a transceiv-
er, a transceiver machine, a transceiver circuit, or the
like. The receiving unit may also be sometimes referred
to as a receiver, a receiver machine, a receiver circuit,
or the like. The sending unit sometimes may also be re-
ferred to as a transmitter, a transmitter machine, a trans-
mitter circuit, or the like.
[0183] It should be understood that, for the first terminal
device in the embodiment shown in FIG. 5, the transceiv-
er unit 1010 is configured to perform a sending operation
and a receiving operation on the first terminal device side
in the embodiment shown in FIG. 5, and the processing
unit 1020 is configured to perform an operation other than
the receiving and sending operations of the first terminal
device in the embodiment shown in FIG. 5.
[0184] When the communication apparatus is a chip
apparatus or circuit, the apparatus may include a trans-
ceiver unit and a processing unit. The transceiver unit
may be an input/output circuit and/or a communication
interface. The processing unit is an integrated processor,
a microprocessor, or an integrated circuit.
[0185] FIG. 11 shows another form of this embodiment.
A processing apparatus 1100 includes modules such as
a modulation subsystem, a central processing subsys-
tem, and a peripheral subsystem. The communication
apparatus in this embodiment may be used as the mod-
ulation subsystem. Specifically, the modulation subsys-
tem may include a processor 1103 and an interface 1104.
The processor 1103 implements a function of the fore-
going processing module 810, and the interface 1104
implements a function of the foregoing transceiver mod-
ule 820. In another variation, the modulation subsystem
includes a memory 1106, a processor 1103, and a pro-
gram that is stored in the memory 1106 and that is exe-
cutable on the processor. When executing the program,
the processor 1103 implements the method on the ter-
minal device side in the foregoing method embodiments.
It should be noted that the memory 1106 may be nonvol-
atile or may be volatile, and may be located inside the

modulation subsystem or in the processing apparatus
1100, provided that the memory 1106 can be connected
to the processor 1103.
[0186] FIG. 12 is a schematic diagram of still another
communication apparatus according to an embodiment
of this application. The communication apparatus is con-
figured to implement operations of the first terminal de-
vice, the first network device, or the second network de-
vice in the foregoing embodiments. The communication
apparatus includes a processor 1210 and an interface
1230. Optionally, the communication apparatus further
includes a memory 1220. The interface 1230 is config-
ured to implement communication with another device.
[0187] The method performed by the first terminal de-
vice, the first network device, or the second network de-
vice in the foregoing embodiments may be implemented
by the processor 1210 by invoking a program stored in
a memory (which may be the memory 1220 in the first
terminal device, the first network device, or the second
network device, or may be an external memory). In other
words, the apparatus used for the first terminal device,
the first network device, or the second network device
may include the processor 1210. The processor 1210
invokes the program in the memory to perform the meth-
od performed by the first terminal device, the first network
device, or the second network device in the foregoing
method embodiments. The processor herein may be an
integrated circuit having a signal processing capability,
for example, a CPU. The apparatus used for the first ter-
minal device, the first network device, or the second net-
work device may be implemented by configuring one or
more integrated circuits for implementing the foregoing
methods, for example, one or more ASICs, one or more
microprocessors DSPs, one or more FPGAs, or a com-
bination of at least two of the integrated circuit forms.
Alternatively, the foregoing implementations may be
combined.
[0188] For example, functions/implementation proc-
esses of the processing module 810 in FIG. 8 may be
implemented by the processor 1210 in the communica-
tion apparatus 1200 shown in FIG. 12 by invoking com-
puter-executable instructions stored in the memory 1220.
Functions/implementation processes of the transceiver
module 820 in FIG. 8 may be implemented through the
communication interface 1230 in the communication ap-
paratus 1200 shown in FIG. 12.
[0189] In another example, functions/implementation
processes of the processing module 910 in FIG. 9 may
be implemented by the processor 1210 in the communi-
cation apparatus 1200 shown in FIG. 12 by invoking com-
puter-executable instructions stored in the memory 1220.
Functions/implementation processes of the transceiver
module 920 in FIG. 9 may be implemented through the
communication interface 1230 in the communication ap-
paratus 1200 shown in FIG. 12.
[0190] All or some of the foregoing embodiments may
be implemented using software, hardware, firmware, or
any combination thereof. When software is used to im-
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plement the embodiments, all or some of the embodi-
ments may be implemented in a form of a computer pro-
gram product. The computer program product includes
one or more computer instructions. When the computer
program instructions are loaded and executed on a com-
puter, the procedure or functions according to embodi-
ments of this application are all or partially generated.
The computer may be a general-purpose computer, a
dedicated computer, a computer network, or another pro-
grammable apparatus. The computer instructions may
be stored in a computer-readable storage medium or may
be transmitted from one computer-readable storage me-
dium to another computer-readable storage medium. For
example, the computer instructions may be transmitted
from one website, computer, server, or data center to
another website, computer, server, or data center in a
wired (for example, a coaxial cable, an optical fiber, or a
digital subscriber line (DSL)) or wireless (for example,
infrared, radio, or microwave) manner. The computer-
readable storage medium may be any usable medium
accessible by the computer, or a data storage device,
such as a server or a data center, integrating one or more
usable media. The usable medium may be a magnetic
medium (for example, a floppy disk, a hard disk, or a
magnetic tape), an optical medium (for example, a DVD),
a semiconductor medium (for example, a solid-state drive
(solid state disk, SSD)), or the like.
[0191] The various illustrative logical units and circuits
in embodiments of this application may implement or op-
erate the functions via a general-purpose processor, a
digital signal processor, an application-specific integrat-
ed circuit (ASIC), a field programmable gate array (FP-
GA) or another programmable logical apparatus, a dis-
crete gate or transistor logic, a discrete hardware com-
ponent, or a design of any combination thereof. The gen-
eral-purpose processor may be a microprocessor. Op-
tionally, the general-purpose processor may alternatively
be any conventional processor, controller, microcontrol-
ler, or state machine. The processor may alternatively
be implemented by a combination of computing appara-
tuses, such as a digital signal processor and a micro-
processor, a plurality of microprocessors, one or more
microprocessors with a digital signal processor core, or
any other similar configuration.
[0192] Steps of the methods or algorithms described
in embodiments of this application may be directly em-
bedded into hardware, a software unit executed by a
processor, or a combination thereof. The software unit
may be stored in a random access memory (random ac-
cess memory, RAM), a flash memory, a read-only mem-
ory (read-only memory, ROM), an EPROM memory, an
EEPROM memory, a register, a hard disk, a removable
magnetic disk, a CD-ROM, or a storage medium of any
other form in the art. For example, the storage medium
may connect to a processor, so that the processor may
read information from the storage medium and write in-
formation to the storage medium. Optionally, the storage
medium may alternatively be integrated into the proces-

sor. The processor and the storage medium may be de-
ployed in the ASIC.
[0193] The computer program instructions may alter-
natively be loaded onto a computer or another program-
mable data processing device, so that a series of oper-
ations and steps are performed on the computer or the
another programmable device, to generate computer-im-
plemented processing. Therefore, the instructions exe-
cuted on the computer or the another programmable de-
vice provide steps for implementing specific functions in
one or more processes in the flowcharts and/or in one or
more blocks in the block diagrams.
[0194] In one or more design examples, the functions
described in embodiments of this application may be im-
plemented by using hardware, software, firmware, or any
combination thereof. If the functions are implemented by
using software, these functions may be stored in a com-
puter-readable medium or are transmitted to the compu-
ter-readable medium in a form of one or more instructions
or code. The computer-readable medium is either a com-
puter storage medium or a communication medium that
enables a computer program to move from one place to
another. The storage medium may be an available me-
dium that may be accessed by any general-purpose or
dedicated computer. For example, such a computer-
readable medium may include but is not limited to a RAM,
a ROM, an EEPROM, a CD-ROM, or another optical disc
storage, a disk storage or another magnetic storage ap-
paratus, or any other medium that may be used to bear
or store program code, where the program code is in a
form of an instruction or a data structure or in a form that
can be read by a general-purpose or special computer
or a general-purpose or special processor. In addition,
any connection may be appropriately defined as a com-
puter-readable medium. For example, if software is trans-
mitted from a website, a server, or another remote re-
source by using a coaxial cable, an optical fiber computer,
a twisted pair, a digital subscriber line (DSL) or in a wire-
less manner, such as infrared, radio, or microwave, the
software is included in a defined computer-readable me-
dium. The disk (disk) and the disc (disc) include a com-
pact disc, a laser disc, an optical disc, a digital versatile
disc (digital versatile disc, DVD), a floppy disk, and a Blu-
ray disc. The disc usually copies data in a magnetic man-
ner, and the disk usually copies data optically in a laser
manner. The foregoing combination may also be includ-
ed in the computer-readable medium.
[0195] A person skilled in the art should be aware that
in the foregoing one or more examples, functions de-
scribed in embodiments of this application may be im-
plemented by hardware, software, firmware, or any com-
bination thereof. When the functions are implemented by
software, the functions may be stored in a computer-
readable medium or transmitted as one or more instruc-
tions or code in a computer-readable medium. The com-
puter-readable medium includes a computer storage me-
dium and a communication medium, where the commu-
nication medium includes any medium that enables a
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computer program to be transmitted from one place to
another. The storage medium may be any available me-
dium accessible to a general-purpose or a dedicated
computer.
[0196] In the foregoing specific implementations, the
objectives, technical solutions, and beneficial effects of
embodiments of this application are further described in
detail. It should be understood that the foregoing descrip-
tions are merely specific implementations of embodi-
ments of this application, but are not intended to limit the
protection scope of embodiments of this application. Any
modification, equivalent replacement, or improvement
made based on the technical solutions of embodiments
of this application shall fall within the protection scope of
embodiments of this application. The foregoing descrip-
tions in this specification of this application may enable
technologies in the art to use or implement the content
of embodiments of this application. Any modification
based on the disclosed content should be considered
definite in the art. The basic principles described in em-
bodiments of this application may be applied to other
variations without departing from the essence and scope
of this application. Therefore, the content disclosed in
embodiments of this application is not limited to the de-
scribed embodiments and designs, but may also be ex-
tended to a maximum scope consistent with the princi-
ples and disclosed new features of this application.
[0197] Although this application is described with ref-
erence to specific features and embodiments thereof, it
is clear that various modifications and combinations may
be made to this application without departing from the
spirit and scope of embodiments of this application. Cor-
respondingly, the specification and accompanying draw-
ings are only example descriptions of this application de-
fined by the appended claims, and are considered as any
of or all modifications, variations, combinations or equiv-
alents that cover the scope of this application. It is clear
that a person skilled in the art can make various modifi-
cations and variations to this application without depart-
ing from the scope of this application. In this way, em-
bodiments of this application are intended to cover these
modifications and variations provided that they fall within
the scope of protection defined by the following claims
of this application and their equivalent technologies.

Claims

1. An indication information receiving method, compris-
ing:

receiving, by a first terminal device, first indica-
tion information from a first network device;
sending, by the first terminal device, information
about at least one HARQ process of the first
terminal device to the first network device based
on the first indication information, wherein the
information about the at least one HARQ proc-

ess comprises a process number of a first HARQ
process; and
receiving, by the first terminal device, first data
from the first network device through the first
HARQ process.

2. The method according to claim 1, wherein

the at least one HARQ process is an occupied
HARQ process of the first terminal device;
the at least one HARQ process is an unoccupied
HARQ process of the first terminal device; or
the at least one HARQ process is all HARQ proc-
esses of the first terminal device.

3. The method according to claim 1 or 2, wherein
the information about the at least one HARQ process
further comprises an NDI corresponding to the first
HARQ process.

4. The method according to claim 1 or 2, wherein

before the first terminal device receives the first
indication information from the first network de-
vice,
a second network device that communicates
with the first terminal device is faulty.

5. An indication information sending method, compris-
ing:

sending, by a first network device, first indication
information to a first terminal device, wherein
the first indication information indicates the first
terminal device to send information about at
least one HARQ process of the first terminal de-
vice to the first network device;
receiving, by the first network device, the infor-
mation about the at least one HARQ process
from the first terminal apparatus, wherein the
information about the at least one HARQ proc-
ess comprises a process number of a first HARQ
process; and
sending, by the first network device, first data to
the first terminal device through the first HARQ
process.

6. The method according to claim 5, wherein

the at least one HARQ process is an occupied
HARQ process of the first terminal device;
the at least one HARQ process is an unoccupied
HARQ process of the first terminal device; or
the at least one HARQ process is all HARQ proc-
esses of the first terminal device.

7. The method according to claim 5 or 6, wherein
the information about the at least one HARQ process
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further comprises an NDI corresponding to the first
HARQ process.

8. The method according to claim 5 or 6, wherein
before the first network device sends the first indica-
tion information, a second network device is faulty,
wherein the second network device is a network de-
vice that communicates with the first terminal device
before the fault occurs.

9. An indication information receiving method, compris-
ing:

receiving, by a first terminal device, second in-
dication information from a first network device;
and
clearing, by the first terminal device, a buffer
buffer of at least one HARQ process of the first
terminal device based on the second indication
information.

10. The method according to claim 9, wherein

the at least one HARQ process is an occupied
HARQ process of the first terminal device;
the at least one HARQ process is a HARQ proc-
ess specified by the second indication informa-
tion; or
the at least one HARQ process is all HARQ proc-
esses of the first terminal device.

11. The method according to claim 9 or 10, wherein

before the first terminal device receives the sec-
ond indication information from the first network
device,
a second network device that communicates
with the first terminal device is faulty.

12. An indication information sending method, compris-
ing:
sending, by a first network device, second indication
information to a first terminal device, wherein the
second indication information indicates the first ter-
minal device to clear a buffer buffer of at least one
HARQ process of the first terminal device.

13. The method according to claim 12, wherein

the at least one HARQ process is an occupied
HARQ process of the first terminal device;
the at least one HARQ process is a HARQ proc-
ess specified by the second indication informa-
tion; or
the at least one HARQ process is all HARQ proc-
esses of the first terminal device.

14. The method according to claim 12 or 13, wherein

before the first terminal device receives the sec-
ond indication information from the first network
device,
the second network device is faulty, wherein the
second network device is a network device that
communicates with the first terminal device be-
fore the fault occurs.

15. A communication apparatus, comprising:

a transceiver module, configured to receive first
indication information from a first network de-
vice; and
a processing module, configured to send infor-
mation about at least one HARQ process of a
first terminal device to the first network device
based on the first indication information, wherein
the information about the at least one HARQ
process comprises a process number of a first
HARQ process, and
the transceiver module is further configured to
receive first data from the first network device
through the first HARQ process.

16. The communication apparatus according to claim
15, wherein

the at least one HARQ process is an occupied
HARQ process of the first terminal device;
the at least one HARQ process is an unoccupied
HARQ process of the first terminal device; or
the at least one HARQ process is all HARQ proc-
esses of the first terminal device.

17. The communication apparatus according to claim 15
or 16, wherein
the information about the at least one HARQ process
further comprises an NDI corresponding to the first
HARQ process.

18. The communication apparatus according to claim 15
or 16, wherein

before the first terminal device receives the first
indication information from the first network de-
vice,
a second network device that communicates
with the first terminal device is faulty.

19. A communication apparatus, comprising:

a transceiver module, configured to send first
indication information to a first terminal device,
wherein the first indication information indicates
the first terminal device to send information
about at least one HARQ process of the first
terminal device to a first network device, and
the transceiver module is further configured to
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receive the information about the at least one
HARQ process from the first terminal apparatus,
wherein the information about the at least one
HARQ process comprises a process number of
a first HARQ process; and
send first data to the first terminal device through
the first HARQ process.

20. The communication apparatus according to claim
19, wherein

the at least one HARQ process is an occupied
HARQ process of the first terminal device;
the at least one HARQ process is an unoccupied
HARQ process of the first terminal device; or
the at least one HARQ process is all HARQ proc-
esses of the first terminal device.

21. The communication apparatus according to claim 19
or 20, wherein
the information about the at least one HARQ process
further comprises an NDI corresponding to the first
HARQ process.

22. The communication apparatus according to claim 19
or 20, wherein
before the first network device sends the first indica-
tion information, a second network device is faulty,
wherein the second network device is a network de-
vice that communicates with the first terminal device
before the fault occurs.

23. A computer-readable storage medium, wherein the
computer-readable storage medium is configured to
store a computer program, and when the computer
program is run on a computer, the computer is ena-
bled to perform the method according to any one of
claims 1 to 4 or the method according to any one of
claims 5 to 8.

24. A chip, comprising a processor and a communication
interface, wherein the processor is configured to
read instructions to perform the method according
to any one of claims 1 to 4 or the method according
to any one of claims 5 to 8.

25. A network apparatus, comprising a processor,
wherein the processor is connected to a memory,
the memory is configured to store a computer pro-
gram, and the processor is configured to execute the
computer program stored in the memory, so that the
apparatus performs the method according to any one
of claims 1 to 4 or the method according to any one
of claims 5 to 8.

26. A computer program product comprising instruc-
tions, wherein when the computer program product
runs on a computer, the computer is enabled to per-

form the method according to any one of claims 1 to
4 or the method according to any one of claims 5 to 8.

27. A communication system, comprising the communi-
cation apparatus according to any one of claims 15
to 18 and the communication apparatus according
to any one of claims 19 to 22.
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